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Abstract
Introduction
Although Latinos have lower hypertension rates than non-Latino
whites and African Americans, they have a higher prevalence of
undiagnosed and uncontrolled hypertension. Research on predict-
ors of hypertension has mostly focused on intrapersonal factors
with no studies assessing the combined influence of intrapersonal,
interpersonal,  and  environmental  factors.  The  purpose  of  this
study was to assess a broad range of correlates including intraper-
sonal, interpersonal, and environmental factors on measured blood
pressure category (nonhypertensive, prehypertensive, and hyper-
tensive) in a sample of Latina women residing in San Diego, Cali-
fornia.
Methods
This cross-sectional study used baseline data from the San Diego
Prevention Research Center’s Familias Sanas y Activas program, a
promotora-led physical activity intervention. The sample was 331
Latinas who self-selected into this program. Backward condition-
al  logistic  regression analysis  was conducted to determine the
strongest correlates of measured blood pressure category.
Results
Logistic regression analysis suggested that the strongest correlates
of prehypertension were soda consumption (odds ratio [OR] =
1.34, [1.00–1.80], P ≤ .05) and age (OR = 1.03, [1.00–1.05], P ≤
.05). The strongest correlates of hypertension were soda consump-
tion  (OR  =  1.92,  [1.20–3.07],  P  ≤  .01),  age  (OR  =  1.09,
[1.05–1.13],  P ≤ .001),  and measured body mass index (OR =
1.13, [1.05–1.22], P ≤ .001). All analyses controlled for age and
education. No interpersonal or environmental correlates were sig-
nificantly associated with blood pressure category.
Conclusion
Future research should aim to further understand the role of soda
consumption on risk for hypertension in this population. Further-
more, interventions aimed at preventing hypertension may want to
focus on intrapersonal level factors.
Introduction
More than a quarter of deaths among US Latinas are attributable to
diseases in which hypertension is a risk factor. In 2010, 20.9% of
deaths among Latinas were due to cardiovascular disease, 6.0% to
stroke, and 2.4% to kidney disease (1). Hypertension, combined
with other highly prevalent risk factors such as low levels of phys-
ical  activity,  sedentary lifestyle,  and obesity,  increases risk of
death among Latinas (2).
Most research studies examining correlates of hypertension have
largely focused on intrapersonal factors such as diet (3), physical
activity (4), and acculturation (5). Some have assessed interper-
sonal factors and neighborhood characteristics. For example, stud-
ies on interpersonal factors have found that emotional support
provided by friends, family, or partners or attending group sup-
port sessions decreased a person’s risk for hypertension (6). Stud-
ies that focused on neighborhood characteristics have found that
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neighborhood safety, cohesion, and walkability, and availability of
healthy food in a neighborhood were associated with lower blood
pressure among residents (7).  For Latinos,  living in neighbor-
hoods with higher concentrations of immigrants and Latinos also
decreased the risk of hypertension (8). However, to our know-
ledge, no study has examined the combined influence of intraper-
sonal, interpersonal, and environmental factors on risk of hyper-
tension among Latinas.
The purpose of this study was to examine the effects of a broad
range of factors associated with prehypertension and hypertension
in a group of Latinas who self-selected to participate in a free
physical  activity program. This study is framed within the so-
cioecological framework, which is widely used in public health.
The socioecological framework is often conceptualized as 5 levels
of influence: intrapersonal, interpersonal, organizational, environ-
mental, and policy. In this study, factors representing intraperson-
al, interpersonal, and environmental levels of influence on hyper-
tension were examined.
Methods
Study design and data source
This cross-sectional study used baseline data from the San Diego
Prevention Research Center’s Familias Sanas y Activas program, a
promotora-led physical activity intervention. The South Bay re-
gion  of  San  Diego  County  has  a  large  proportion  of  Latinos
(63.8%), of which 32.0% are Latina. In 2011, the median house-
hold income was $43,903, and the median age of Latinas was 30.6
years.  Approximately 38% of the Latina population graduated
from high school (9).
In the spring of 2007, bilingual research assistants recruited South
Bay community members to participate in the study. The research
assistants  used the Physical  Activity  Readiness  Questionnaire
(PAR-Q) (10) to screen potential participants for eligibility; those
who responded yes to any of the PAR-Q questions were given a
Physical Activity Readiness medical examination form (PARmed-
X) and instructed to obtain medical clearance before undergoing
baseline measurements and participating in program activities.
A total of 531 people were screened for eligibility. Of these, 517
gave written informed consent and 387 completed the baseline as-
sessment.  Men  (n  =  16)  were  excluded  because  of  the  small
sample size. Women previously diagnosed with hypertension (n =
37) were excluded because of unknown medication use, as were
women for whom a previous diagnosis of hypertension was un-
known (n = 2). One woman did not complete the blood pressure
evaluation. The final analytic sample was 331 Latinas aged 18 to
72 years. Further details regarding recruitment and training are de-
scribed elsewhere (11). The institutional review boards of San
Diego State University and the University of California at San
Diego approved the study.
Measures
Seated resting blood pressure was taken with an Omron automatic
blood pressure monitor according to the National Health and Nu-
trition Examination Survey Anthropometry Procedures Manual
(12). Participants were asked to sit without talking for 5 minutes
with feet flat on the ground. All jewelry or watches were removed
before the test was administered. The measurement was taken on a
participant’s bare left arm using the appropriate size cuff, with the
arm placed at the level of the heart. A reading was taken and re-
corded for each participant. Blood pressure was categorized on the
basis of standard clinical cut points (systolic/diastolic): normal
(<120/80 mm Hg), prehypertensive (120–139/80–89 mm Hg), and
hypertensive (≥140/≥90 mm Hg) (13).
Height  was  measured  and recorded in  centimeters  with  a  sta-
diometer, and weight was measured and recorded in kilograms
with a digital scale. BMI was calculated by dividing weight in
kilograms by height in meters squared, by using the mean of 3
nonconsecutive measurements. Time of day and clothing worn
were  recorded  (14).  BMI  was  categorized  into  normal  (BMI
<25.0), overweight (BMI 25.0–29.9) and obese (BMI >29.9).
Physical activity was assessed using the Global Physical Activity
Questionnaire. This scale has been validated with adult Latinos
(15). Fifteen questions inquired about both moderate- and vigor-
ous-intensity physical activity in 3 domains: work, traveling from
place to place (transportation), and recreational activities (leisure-
time). For this study, only moderate-to-vigorous leisure-time phys-
ical activity was used. The number of minutes of moderate-to-vig-
orous leisure-time physical activity was dichotomized into “meets
or  does  not  meet  physical  activity  recommendations”  (≥150
minutes of moderate physical activity or ≥75 minutes of vigorous
physical activity per week in leisure time activity).
Consumption of fast foods was assessed with a question from the
2007 Behavioral Risk Factor Surveillance System (BRFSS) sur-
vey (16). The question asked how many times in a typical week
fast food was eaten for breakfast, lunch, or dinner. Fast food in-
cluded food from fast food restaurants, lunch wagons, and vend-
ing machines. The number of times fast food was eaten in a typic-
al week was used as a continuous variable.
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Smoking behavior was assessed by using an item from the 2005
BRFSS survey (17). It assessed frequency of current smoking with
the following response options: “every day,” “some days,” and
“not at all.” Responses were dichotomized to “nonsmoker” and
“smoker,” which collapsed “every day” and “some days.”
The fruit and vegetable consumption questions were adapted from
the 2005 BRFSS survey (17). Two questions asked about the num-
ber of servings of fruits and vegetables the participant consumed
in a typical day with responses ranging from 1 serving to 5 or
more servings. Serving sizes for both fruits and vegetables were
described to the participant. Servings of fruits and vegetables were
combined and retained as a continuous variable.
The question about soda consumption was adapted from the 2005
BRFSS survey (17). Participants were asked how many 12-oz cans
of regular soda they consumed in a typical day, not including diet
soda. Number of sodas was used as a continuous variable for ana-
lysis.
Participants were asked how many hours of television (TV) they
watched on a typical workday. This question was taken from the
2005 BRFSS survey (17). The variable “hours of TV watched”
was used as a continuous variable for analysis.
Social support for engaging in physical activity was assessed by
using questions selected from a 13-item scale developed by Sallis
et al (18). The selected questions examined instrumental and emo-
tional support received from friends, family, and partner. Friend
and family social  support was assessed by 3 questions each; a
sample question was “During the past month, how often did your
friends (family) offer to do physical activity with you?” Five op-
tions were provided from “never” to “very often.” Mean scores
were obtained, and a higher score demonstrated greater perceived
social support from friends (α = .87) and family (α = .80).
Partner support was evaluated using 5 modified items from the
Sallis scale (18). Participants were asked how frequently they re-
ceived partner support: “During the past month, how often did
your partner take over chores so you had time to be physically act-
ive?” The 4 response options were “never,” “rarely,” “sometimes,”
or “often.” Mean scores were obtained; a higher score indicated
greater perceived partner support for physical activity (α = .85).
Neighborhood cohesion was evaluated with 4 statements adapted
from the Neighborhood Cohesion Scale (19). The scale measures
attraction to neighborhood, degree of neighboring, and psycholo-
gical sense of community. Participants were asked to rate their
agreement to statements such as “The relationships I have with my
neighbors mean a lot to me.” Response options included 1, very
true; 2, sort of true; or 3, not at all true. The scale was reverse-
coded for analysis, so a higher mean score represented greater per-
ceived neighborhood cohesion.
Neighborhood safety was measured with 9 statements examining
the following: perceptions about neighborhood traffic and speed,
lighting, visibility, pedestrian safety, crime, and stray dogs. Parti-
cipants were asked to rate their agreement with statements such as
“There is so much traffic along streets in my neighborhood that it
makes it difficult or unpleasant to walk.” Response options ranged
from 1 (strongly disagree) to 5 (strongly agree). A mean score was
calculated, with a higher score indicating greater perceived neigh-
borhood safety.
Demographic information (ie, age, marital status, employment,
education, and place of birth) was obtained by using questions
from the 2005 BRFSS survey and from previous studies  (17).
Marital status was dichotomized into married or living as married
versus  other.  Employment  was dichotomized to  employed for
wages or self-employed versus all others (retired, homemaker, stu-
dent, out of work, or unable to work). Education was categorized
as high school educated or greater versus less than a high school
education. Place of birth was categorized as US-born versus other.
Income was assessed with the question, “What is your household’s
monthly income from all sources?” Participants could either fill in
an exact amount or choose from a monthly range (1, less than
$500; 2, $500 to $999; 3, $1,000 to $1,499, and so on). The 2010
federal poverty guidelines, determined by family size and annual
income, were used as a cut-off. The annual income variable was
dichotomized to above or below the federal poverty guidelines.
The acculturation scale was adapted from the Short Acculturation
Scale for Hispanics (20). The modified scale, using 8 of the origin-
al 12 questions, examines language use and media use. Each lan-
guage and media-use question had 5 response options (1, only
Spanish; 2, more Spanish than English; 3, both equally; 4, more
English than Spanish; or 5, only English). A mean score was cal-
culated such that  a higher score indicated greater English lan-
guage use (α = .88).
Statistical analyses
Analyses were conducted using SPSS Statistics version 19 (IBM
Corp). Analyses of variance (ANOVA) and Pearson χ2 tests were
conducted to identify significant differences by blood pressure cat-
egory on interpersonal, intrapersonal, and environmental factors;
post hoc analyses examined individual group differences (P < .05).
Because of the exploratory nature of these analyses, backward
conditional logistic regression analysis was conducted to determ-
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ine the strongest correlates of blood pressure category. Only cor-
relates identified as significant in the post hoc analyses were in-
cluded in the logistic regression model. Age and education were
included in the regression model as control variables.
Results
Participants’ blood pressure categories are presented by sample
demographic characteristics (Table 1). A total of 331 women with
a mean age of 39.9 years (standard deviation [SD], 10.6 y) parti-
cipated in baseline measures. Participants whose blood pressure
was considered hypertensive were significantly older than those in
the prehypertensive and normal groups (P < .001). Most parti-
cipants were foreign-born (77.3%) and married (70.9%); 56.5%
had received a high school education or greater. The percentage of
women who completed high school was significantly higher in the
nonhypertensive group than in the others (P = .008). Forty-eight
percent  of  participants  reported  an  annual  household  income
above the calculated federal poverty guidelines of $24,000.
Of the health behaviors selected, significant differences by blood
pressure category were observed for soda consumption only (Ta-
ble 2). Soda consumption was significantly lower in the nonhyper-
tensive than in the prehypertensive group (P < .024), and the hy-
pertensive group (P < .041).
The mean BMI for participants was 30.1 (SD = 6.2), which is con-
sidered obese (14). BMI was significantly lower in the nonhyper-
tensive group than in the prehypertensive (P < .001) and hyper-
tensive groups (P < .001). Significant differences between blood
pressure categories were not evident for meeting physical activity
recommendations, smoking, fruit and vegetable consumption, or
hours of television watched.
Mean social support scores were as follows: friend support, 2.57
(SD = 1.20, range 1–5); family support, 2.79 (SD = 1.16, range
1–5); and partner support, 2.59 (SD = 0.90, range 1–4). We found
no significant differences in social support between blood pres-
sure categories. Neighborhood cohesion, with a higher score rep-
resenting more cohesion, had a mean score of 2.22 (SD = 0.55,
range 1–3). Neighborhood cohesion was significantly lower in the
nonhypertensive group than in the prehypertensive (P = .02) and
hypertensive groups (P = .004). Neighborhood safety had a mean
score of 2.82 (SD = 0.52, range 1–4), with no differences emer-
ging from the various blood pressure categories.
Logistic regression analysis suggested that significant correlates of
hypertension were intrapersonal factors including soda consump-
tion (OR = 1.92; 95% CI, 1.20–3.07), BMI (OR = 1.13, 95% CI,
1.05–1.22), and age (OR = 1.09; 95% CI, 1.05–1.13) (Table 3).
Similarly, for prehypertension, the strongest correlate was soda
consumption (OR = 1.34; 95% CI, 1.00–1.80). Older age and hav-
ing a higher BMI score were also significantly associated with
prehypertension (OR = 1.03; 95% CI, 1.00–1.05 and OR = 1.11;
95% CI, 1.05–1.17, respectively). High school education was in-
versely associated with prehypertension but was not significant
(OR = 0.63; 95% CI, 0.37–1.07). For the environmental correlates,
greater neighborhood cohesion was associated with being pre-
hypertensive, but the association was not significant.
Discussion
At the intrapersonal level, age, BMI, and soda consumption were
positively associated with measured prehypertension and hyper-
tension. Consistent with findings from other studies, older age in-
creased the risk of both prehypertension and hypertension (21).
Additionally, having a higher BMI increased the odds of having
both prehypertension and hypertension, which is consistent with
previous research demonstrating a positive association between
BMI and blood pressure (22).  For example,  previous research
shows that hypertension is 2.5 to 3 times higher in obese Latinos
than in average-weight Latinos. In addition, although education
was not significantly associated with blood pressure category for
prehypertension,  the trend indicated a negative association,  as
identified in previous research (23).
Greater consumption of soda was associated with both prehyper-
tension and hypertension. This finding is consistent with previous
research suggesting that soda consumption plays a role in increas-
ing blood pressure and risk for other cardiometabolic risk factors
(24). Although diet soda consumption was not measured in this
study, Cohen et al found that both regular soda and diet soda were
associated with increased risk of hypertension (25). Research sug-
gests that decreasing consumption of sugar-sweetened beverages
can reduce blood pressure (26). This is especially significant be-
cause approximately one-fourth of adults in the United States con-
sume at least 1 sugar-sweetened beverage per day (27). Policy
makers are attempting to reduce consumption by ensuring access
to potable water and increasing taxes on sugar-sweetened bever-
ages (28).
Finally, research suggests that physical activity can lower blood
pressure and is considered a modifiable lifestyle factor for hyper-
tension and other cardiovascular diseases (13). The lack of signi-
ficant association in this study may be due to our use of self-repor-
ted physical activity. Although a validated measurement tool was
used, time spent participating in leisure-time physical activity may
have been inaccurately reported, a common occurrence with self-
reported physical activity (7).
PREVENTING CHRONIC DISEASE VOLUME 11, E186
PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY     OCTOBER 2014
The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,
the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.
4       Centers for Disease Control and Prevention  •  www.cdc.gov/pcd/issues/2014/14_0233.htm
At the interpersonal level, social support was not a significant cor-
relate of hypertension or prehypertension. Previous studies have
shown inverse associations between cardiovascular disease risk
factors and social support: those who reported more social sup-
port had a lower prevalence of cardiovascular disease risk factors
including elevated systolic blood pressure (29). Particularly in the
Latino community, social support has shown a positive effect on
some health behaviors (29). Our findings may indicate that sup-
port for physical activity is not as important as other behaviors,
such as healthy eating.
At the environmental level, neighborhood cohesion was signific-
antly associated with prehypertension, but not hypertension. Spe-
cifically, an increased sense of cohesion was associated with a
higher blood pressure category. The direction of this association is
surprising and contradictory to previous studies.  One previous
study found an inverse association between neighborhood charac-
teristics and hypertension (7). Neighborhoods with higher social
cohesion and greater walkability had a lower probability of hav-
ing residents with hypertension. Few studies have explored the
connection between specific neighborhood characteristics such as
cohesion and hypertension. Although findings of our study do not
support previous findings, they provide evidence for continuing to
explore the influence of individuals’ perceived environment on
their health. In this study, the result may reflect that the desire for
a more cohesive environment may actually increase blood pres-
sure in this population.
Several limitations should be noted. Because ours was a cross-sec-
tional study, causal inferences cannot be made. Generalizability of
results is limited to adult Latina women who self-selected into a
program to improve their health and who consequently may be
more health-conscious. These women are also not representative
of the general Latina population in the United States because of
the geographic location in which they were recruited. As previ-
ously mentioned, this study used self-reported physical activity,
which overestimates actual physical activity. Using devices such
as accelerometers to gather accurate data on physical activity may
alter the results (15,30). The PAR-Q requires that a medical re-
lease form be obtained for participants who have been diagnosed
with high blood pressure. This requirement may have decreased
the number of people with high blood pressure in the study sample
if they did not or could not obtain a medical release form. Finally,
because we used BRFSS questions to measure soda consumption,
diet soda consumption was not assessed. Because previous re-
search identified both regular and diet soda as predictive of hyper-
tension (25), future research should assess this relationship in this
population.
Despite these limitations, this study is one of the first to our know-
ledge to examine intrapersonal, interpersonal, and environmental
factors  associated  with  hypertension  in  a  US–Mexico  border
Latino community. Furthermore, the study provides additional
support for research linking soda consumption and health out-
comes. Results of this study indicate that modifying individual-
level factors remains important for prevention of hypertension.
Research  should  also  continue  to  investigate  the  influence  of
neighborhood characteristics on blood pressure, as this research is
limited in the Latino community.
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Tables
Table 1. Overall Demographic Characteristics of Participants by Blood Pressure Category, South San Diego County, 2007–2009
Demographic Variable Total Sample(N = 331)
Normal(N =
130)
Prehypertensive(N =
148)
Hypertensive(N =
53) P Value
Age in years, mean (SD) 39.9 (10.6) 37.2 (10.3) 40.2 (10.3) 45.7 (9.9) <.001
Married, % (n) 70.9 (234) 71.5 (93) 67.3 (48) 79.2 (42) .257
Employed, % (n) 40.7 (134) 36.2 (47) 44.5 (65) 41.5 (22) .366
High school education or more, % (n) 56.5 (186) 66.9 (87) 50.7 (74) 47.2 (25) .008
Income above federal poverty guidelines, %
(n)
48.1 (137) 52.3 (58) 46.4 (58) 42.9 (21) .484
Foreign-born, % (n) 77.3 (255) 75.5 (98) 76.9 (113) 83.0 (44) .529
Acculturation score, mean (SD) 1.96 (0.9) 1.92 (0.8) 2.01 (0.9) 1.94 (0.9) .651
Abbreviation: SD, standard deviation.
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Table 2. Differences in Intrapersonal, Interpersonal, and Perceived Environmental Factors by Blood Pressure Category, South San
Diego County, 2007–2009
Hypertension Risk Factors
Total Sample (N
= 331)
Normal (N =
130)
Prehypertensive(N =
148)
Hypertensive (N
= 53)
P Value% (SD)
Intrapersonal factors
Health measures
BMI, kg/m2, mean (SD) 30.1 (6.2) 27.8 (5.1) 31.3 (6.6)a 32.0 (6.2)b <.001
Health behaviors
Met recommended leisure-time MVPA guidelines, % (n) 45.9 (152) 48.5 (63) 43.2 (64) 47.2 (25) .670
No. of times had fast food in last week, mean (SD) 1.48 (1.4) 1.65 (1.3) 1.34 (1.4) 1.45 (1.3) .250
Smoker, % (n) 12.1 (4) 10.0 (13) 13.6 (20) 13.2 (7) .634
No. of servings of fruits and vegetables consumed
daily, mean (SD)
4.9 (2.2) 4.7 (2.3) 5.1 (2.2) 5.0 (2.3) .353
No. of sodas consumed daily, mean (SD) 0.7 (1.1) 0.5 (0.7) 0.8 (1.3)a 0.8 (0.9)b .036
Hours of television on a typical work day, mean (SD) 2.9 (3.4) 3.1 (4.3) 2.8 (2.9) 2.3 (1.5) .343
Interpersonal factors: social support, mean (SD)
Family support 2.8 (1.2) 2.8 (1.1) 2.8 (1.1) 2.6 (1.2) .549
Friend support 2.6 (1.2) 2.4 (1.2) 2.7 (1.2) 2.6 (1.2) .263
Partner support 2.6 (0.9) 2.5 (0.9) 2.6 (0.9) 2.6 (1.0) .627
Perceived environmental factors: neighborhood characteristics, mean (SD)
Neighborhood cohesion 2.2 (0.6) 2.1 (0.6) 2.3 (0.5)a 2.4 (0.5)b .006
Neighborhood safety 2.8 (0.5) 2.9 (0.6) 2.8 (0.5) 2.8 (0.5) .316
Abbreviations: SD, standard deviation; BMI, body mass index; MVPA, moderate to vigorous physical activity.
a Prehypertensive group is significantly different from the normal group at the P < .05 level of significance.
b Hypertensive group is significantly different from the normal group at the P < .05 level of significance.
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Table 3. Multivariate Analysis of Intrapersonal, Interpersonal, and Environmental Correlates of Hypertension and Prehypertension,
South San Diego County, 2007–2009
Hypertension status OR (95% CI) P Value
Hypertensive
Intrapersonal correlate
Age 1.09 (1.05–1.13) <.001
Soda consumed on a typical day 1.92 (1.20–3.07) .006
High body mass index (≥25.0 kg.m2) 1.13 (1.05–1.22) .001
Prehypertensive
Intrapersonal correlates
Older age 1.03 (1.00–1.05) .044
High school education or more 0.63 (0.37–1.07) .089
Soda consumed on a typical day 1.34 (1.00–1.80) .047
High body mass index (≥25.0 kg.m2) 1.11 (1.05–1.17) <.001
Environmental correlate
Greater neighborhood cohesion 1.58 (0.97–2.58) .065
Abbreviations: OR, odds ratio, CI, confidence interval.
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